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Sir: 

This Second Resubmitted Appeal Brief is responsive to the Notification of 
15 Non-Compliant Appeal Brief mailed October 18, 2007. The Appeal Brief was 
deemed to be non-compliant because the Brief does not present an argument 
under a separate heading for each ground of rejection on appeal, and lacked 
copies of the evidence submitted under 37 CFR 1.131. This Resubmitted Appeal 
Brief includes the contents of the prior Appeal Brief, with the required headings. 

20 In accordance with the provisions of 37 C.F.R. §41 .37, Appellant submits 

this Brief in support of the appeal of the above-referenced application in support 
of the patentability of claims 1 -1 4 finally rejected in the Office Action, dated 
September 6, 2006. A copy of the claims on appeal is attached as Appendix A. 
A Notice of Appeal was filed on March 6, 2007. 
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REAL PARTY IN INTEREST 

The real party in interest in this appeal is the assignee, Siemens 
Audiologische Technik GmbH, a German corporation, by virtue of the Assignment 
recorded February 17, 2004, at reel/frame 014978 / 0463. 
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RELATED APPEALS AND INTERFERENCES 

There are no related appeals and no related interferences known to 
Appellant, Appellant's Assignee, or Appellant's legal representative. 
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STATUS OF CLAIMS 

Claims 1-14 are on appeal, and constitute all pending claims of the 
application. In the Final Office Action (FOA), in 1f1 , the claims were rejected as 
follows: 



Claims / 
Section 


35 U.S.C. Sec. 


References / Notes 


I- 2, 7-8 & 

II- 14 


§1 02(e) Anticipation 


• Pedersen (U.S. Patent Pub. No. 
2004/0247148). 


3-6 & 9- 
10 


§1 03(a) Obviousness 


• Pedersen (U.S. Patent Pub. No. 
2004/0247148). 



5 
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STATUS OF AMENDMENTS 

Amendment D After Final was filed on February 6, 2007, following the final 
rejection in the September 6, 2006, Office Action. An Advisory Action was mailed 
on March 16, 2007, and indicated that this amendment did not place the 
5 application in a condition for allowance for a number of reasons. However, the 
Advisory Action was silent as to whether the amendment would be entered for 
purposes of appeal, with none of the item 3 or 7 boxes checked. 

It is the Appellants' position that this amendment has been entered or 
should be entered for the following reasons. This amendment changed only one 
10 word of claim 1 from "oscillations" to "jitters" for purposes of clarity and 

consistency. Claim 7 had, in its original form, included a jitter unit. It is clear that 
the Examiner treated the structure of the jitter unit as equivalent to the method 
step performed by it, since the FOA, on p. 2, the Examiner stated: 

Regarding claims 1-2, they disclose the method 
15 corresponding to the apparatus claims 7-8. The 

method is inherent in that it simply provides the logical 
implementations of the structure found in claims 7-8. 

Amendment D is therefore entirely consistent with the Examiner's 

interpretation, and simply provides additional argumentation with respect to the 

20 declaration submitted under 37 C.F.R. §1 .131 and art arguments, which are 

repeated herein. 
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SUMMARY OF THE CLAIMED SUBJECT MATTER 

The use of page and line numbers and reference characters in the 
drawings in the following summary is provided by way of example and is in no 
way intended to limit the claimed subject matter unless expressly indicated. 

5 In general terms, many modern hearing devices comprise a digital signal 

processor to process incoming sound signals that have been converted to digital 
signals so that the signal can be processed digitally [0007]. The digital signal 
processor is driven by a clock generator — however, the clock frequency is not 
very stable due to the fact that the small size of hearing aids prohibits the use of 

10 quartz for stability [0007]. The clock generates electromagnetic noise whose 
signal or overtone signals can be mistakenly read by a wireless receiver as a 
valid signal and therefore disrupt the receiver [0008]. Although the clock 
generator can be designed so that its frequencies and overtones do not lie within 
the frequency band of the receiver, given the lack of stability of the clock, it is 

15 possible for the clock frequency or its overtones to drift over time so that they do 
interfere within the receiver frequency band [0008]. 

To address this problem, a jitter unit is provided which introduces 
deliberate minor frequency oscillations to the clock signal [0020]. This deliberate 
destabilization leads to the energy portion of the noise signals generated being 
20 divided with the clock frequency, and their harmonics are spread over a larger 
frequency band, and thus the frequency-specific energy is less, resulting in the 
amplitude of the noise signal caused by the harmonics to lie below a receiving 
threshold of the receiver and thus not to interfere with the receiver [0019]. 

Focusing on the claim language, the present invention in independent 
25 claim 1 is directed to a method for operating a hearing aid device or hearing 
device system, comprising: 

acquiring an input signal with at least one input transducer 1 (Fig. 1 , 
[0022]); 

transducing the input signal into an electrical signal with the input 
30 transducer ([0022]); 
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converting the electrical signal into a digital signal with an A/D converter 2 
([0022]); 

processing the digital signal with a digital signal processing unit 3 ([0022]); 

delivering an output signal with an output transducer 4 ([0022]); 

5 generating a clock signal with a clock generator 6 to control the digital 

signal processing unit 3 ([0022], [0025]); 

generating frequency jitters 14 in the clock signal originating from the clock 
generator 6 ([0025]); and 

at least one of transmitting and receiving a wireless transmissions, 13 
10 ([0024]) between the hearing aid device or hearing device system and a further 
device. 

Claim 7 is directed to a corresponding apparatus, comprising: 

at least one input transducer 1 (Fig. 1 , [0022]) configured to acquire an 
input signal and transduce it into an electrical signal; 

15 an A/D converter 2 ([0022]) configured to convert the electrical input signal 

into a digital signal; 

a digital signal processing 3 ([0022]) unit configured to process the digital 

signal; 

a clock generator configured 6 to generate a clock signal to control the 
20 digital signal processing unit 3 ([0022], [0025]); 

an output transducer 4 ([0022]) and at least one of a transmitting and 
receiving unit 12, 13 [0024]) configured to wirelessly transmit between the 
hearing aid device or hearing device system and a further device; and 

a jitter unit 14 associated with the clock generator 6 configured to generate 
25 frequency oscillations in the clock signal [0025]). 

Claim 8 is directed to the hearing device wherein an internal clock signal 

of the clock generator is modulated with a further signal to generate the 

frequency oscillations of the clock signal ([0020]). Claim 9 further refines claim 8 
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where the internal clock system is modulated with a sine signal. Similarly, claim 
10 further refines claim 8 where the internal clock system is modulated with a 
noise signal. Claim 11 refines claim 8 wherein the frequency of the further signal 
lies above the audible frequency range. Claim 12 refines claim 7 wherein the 
5 frequency of the clock signal oscillates around an average frequency. Finally, 
claim 13 requires at least one of the transmitting unit and the receiving unit to be 
integrated into the hearing aid device. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The issues on appeal are as follows: 

1 . Whether the declaration under 37 C.F.R. §1 .131 is sufficient to establish 
conception and diligence from a date prior to the filing date of the Pedersen (U.S. 

5 patent publication no. 2004/0247148) reference; and (in the alternative) 

2. Whether the subject matter of claims 1-14 are anticipated under 35 
U.S.C. §102 or obvious under 35 U.S.C. §1 03(a) in view of Pedersen. 
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ARGUMENT 



ARGUMENT HEADING 1-lnsufficiency of Declaration under 37 C.F.R §1.131 

Examiner's Position: The Applicant has not shown diligence in the 
completion of the invention from the time just prior to the date of the 
5 reference continuously up to the date of the filing date of the application. 

In the FOA, on p. 4, the Examiner indicated that Applicants' declaration 
filed on March 29, 2006, under 37 C.F.R. §1.131 had been considered, but was 
ineffective to overcome the Pedersen reference. On p. 5, in relevant portion, the 
Examiner stated: 



10 The evidence submitted in insufficient to establish 

diligence from a date prior to the date of reduction to 
practice of the Pedersen reference to either a 
constructive reduction to practice or an actual 
reduction to practice. 

1 5 The Applicant must show diligence in the completion 

of the invention from the time just prior to the date of 
the reference continuously up to the date of the actual 
reduction to practice or up to the filing date of the 
application . Evidence of diligence must be shown for 

20 the entire critical period. If there is a long interval of 

unexplained inactivity, then diligence has not be Tsicl 
established. 

The Applicant must show completion of the invention 
commensurate with the extent that the whole 
25 invention as claimed is shown by evidence. This 

evidence must include: 

1 ) a statement of facts; 

2) the facts must be shown in the form of sketches, 
blueprints, notebook entries, models, etc. for the 

30 entire critical time period; 

3) all acts relied upon mush have occurred in this 
country or a NAFTA or WTO member country after the 
effective date of the Pedersen reference. 



35 



[Emphasis in original] 

Appellants responded in Amendment D After Final illustrating how 

diligence had, in fact, been shown (the details of this response are discussed 

below). In the Advisory Action mailed March 16, 2007, the Examiner stated that 
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disallowing the declaration is proper, articulated the three ways in which an 
applicant can establish prior invention pursuant to 37 C.F.R. §1.131, and stated: 

The effective filing date for the Pedersen reference is 
9/20/02. As per the requirements for 37 CFR 1 .131 
5 one of the sections would need to be satisfied. 

Sections A, B, or C were not satisfied since the 
Applicant failed at least one portion of the 
requirement, namely diligence is not met since there 
is a lapse in time between 5/22/02 and 9/30/02 where 
10 nothing was recorded for constructive reduction to 

practice. 

Appellant's Position: The activities of the Appellant demonstrate 
conception and diligence from a time prior to the filing date of the Pedersen 
reference to constructive reduction to practice (filing of the application). 

15 In the previously submitted Amendment C, mailed March 24, 2006, the 

Applicants submitted an inventor declaration under 37 CFR §1 .131 to establish 
conception and diligence prior to the date of the Pedersen reference. Pedersen 
was filed as a PCT application on September 20, 2002 (with Appellants noting 
that Pedersen's priority date is of no consequence under 35 U.S.C. §1 02(e)). 

20 The declarations of Kunibert Husung and Torsten Niederdrank were filed 

that established: 

Conception of the invention prior to the September 20, 2002, filing date of 
Pedersen 

• conception by the inventor prior to May 3, 2002; 

25 Diligence of the inventor in from a time just prior to the date of the reference 
continuously up to the date of the filing date of the application 

• conception documented in invention disclosure report; 

• invention disclosure report executed by inventor on May 3, 2002; 

• invention report submitted to Siemens patent manager; 

30 • invention report accepted and signed by patent manager on May 

14,2002; 

• invention report submitted to Siemens Patent Department; 

• invention report registered in the Siemens Patent Department on 
May 22, 2002; 
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• application filed in Germany (priority application) on September 30, 
2002. 

The Appellants did provide: 1) a statement of facts (Kunibert Husung and 
Torsten Niederdrank declarations); 2) facts shown in the form of sketches, etc. 
5 (the invention disclosure report) for the entire critical period (the time of creating 
and executing the invention report on May 3, 2002, through the filing of the 
application on September 30, 2002; and 3) all acts relied upon occurred in 
Germany, which is a WTO member country. 

The difficulty in the present case in hand is that the Pedersen reference 
10 was filed on September 20, 2002, whereas the priority application was filed on 
September 30, 2002. This leaves only ten days in between. 

Appellants note that the Examiner's primary basis for deeming the 
declaration insufficient is due to the lapse in time between 5/22/02 and 9/30/02. 
Thus, the specific issue before the Board is whether diligence has not been 
15 shown when there is a lack of evidence showing activity for a period of just over 
four months prior to the filing date. 

Although the Appellants provided a reasoned basis as to why the 
documented activities from conception to constructive reduction to practice do, in 
fact, demonstrate diligence, the Examiner simply provided a conclusory 
20 statement that an absence of activity for just over four months failed to 

demonstrate diligence and did not contain any discussion addressing the merits 
of the Appellants' arguments. The Appellants' arguments are repeated below for 
consideration by the Board. 

The preparation of a patent application suitable for filing is an involved and 

25 complex process. It involves a coordination between the inventors, draftsmen and 

patent attorneys, agents, and/or patent professionals to annotate drawings, 

develop proper claim scope, review prior art documents, finalize the application, 

and getting authorization to file the application. A four month time period for this 

type of activity for a large multi-national corporation, following the clearly 

30 documented level of activity occurring between May 3, 2002, and May 22, 2002, 

does not constitute a "long interval of unexplained inactivity", but rather is what 
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one would come to expect as a natural time period for activities necessary to 
bring an invention disclosure to its ultimate fileable form. 

The period of just over four months is not an excessive period of time for a 
large multinational corporation who is developing many patent disclosures into 
5 applications for filing, given the extensive preparations that are required for 
bringing an invention disclosure into fileable form, as described above. 

The fact that there are not daily memos documenting the activities related 
to this application from September 19, 2002, (the day immediately before the 
filing date of Pedersen) to September 29, 2002, (the day immediately before the 
10 filing date of the present priority document) does infer that there is a long interval 
of unexplained inactivity and does not serve to destroy the establishment of 
diligence. 

For these reasons, the Appellants respectfully contend that the evidence 
of record does adequately establish an earlier conception date and a showing of 
15 diligence from prior to the filing date of the Pedersen reference to the point of 
constructive reduction to practice. 

However, in the event that this showing is still deemed to be inadequate, 
the Appellants have provided below, in the alternative, a technical basis for 
distinguishing the Pedersen reference on the merits. 

20 ARGUMENT HEADING 2-Anticipation of Claims 1, 2, 7, 8, and 11-14 in View 
of Pedersen 

Subheading 2.1 - Anticipation of claims 1 and 7 

Examiner's Position: Pedersen anticipates claims 1 and 7 because it 
teaches each and every element of these claims. Pedersen's phase-locked- 
25 loop (PLL) teaches a jitter unit or a unit to generate frequency oscillations 
in the clock signal. 

In the FOA, on p. 2, the Examiner indicated that claims 1 and 2 disclose a 
method corresponding to the apparatus claims 7 and 8, in that the method is 
inherent because it simply provides a logical implementation of the structure 
30 found in claims 7 and 8. The Examiner's analysis then focused on apparatus 
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claims 7 and 11-13. 

On pp. 2-3, the Examiner indicated how each of the elements of 
independent claim 7 was taught by Pedersen. Significantly, the Examiner pointed 
to Pedersen's PLL, discussed in paragraph 0093, as reading on the claimed jitter 
5 unit associated with the clock generator configured to generate frequency 
oscillations in the clock signal. 

Appellants' Position: Claims 1 and 7 are not anticipated by Pedersen 
because Pedersen fails to teach or suggest all elements of claims 1 and 7. 
Most importantly, Pedersen's PLL cannot be used to read on the jitter unit/ 
1 0 oscillator as claimed by the independent claims of the application. 
Pedersen implicitly teaches away from the invention by a teaching of 
stabilizing the clock signal, whereas the present invention destabilizes it 

Claims 1 and 7 are not anticipated by Pedersen because Pedersen fails to 
teach or suggest all elements of the independent claims. Most importantly, 
15 Pedersen's PLL cannot be used to read on the jitter unit / oscillator as claimed by 
the independent claims of the application. Pedersen implicitly teaches away from 
the invention by a teaching of stabilizing the clock signal, whereas the present 
invention destabilizes it. 

The jitter unit 14, as claimed in the present invention, has an exact 
20 opposite effect as the PLL disclosed in Pedersen. In Pedersen, the PLL is used 
to stabilize the clock signal, whereas the jitter unit / oscillator of the present 
invention is used to destabilize the clock signal, with very differing purposes and 
effects. 

The present invention deals with the problem of reducing an 
25 electromagnetic interference signal that is generated and emitted by a hearing 
device due to its clocked operation. Pedersen deals with a very different problem, 
which is the optimization of the power consumption in a hearing device. 
Pedersen proposes, among other things, that the clock frequency can be 
decreased to save power. 

30 In the present invention, the destabilization of the clock signal (via the jitter 

mechanism) leads to the situation that both: 1) the energy portions of the 
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interference signals generated in the hearing aid device being distributed with the 
clock frequency, and 2) their harmonics being distributed on a larger frequency 
band, and therewith, the frequency-specific energy is reduced. 

This, in turn, means that the amplitude or an interference signal caused by 
5 the harmonics lies below the reception threshold of the reception unit given a 
correspondingly-dimensioned fluctuation of the clock signal. Harmonics of the 
clock frequency therefore no longer lead to interferences given wireless reception 
of a signal from an external device. In general, this is advantageous in that a 
hearing aid device in connection with a signal transmission system for wireless 
10 signal transmission enables an interference-free communication. 

The clock frequency in the invention remains (in a broad, general sense) 
unchanged, in contrast to Pedersen, whereby the clock frequency is adjusted 
corresponding to the requirements and then remains unchanged at least over a 
longer time span. When the clock frequency is changed (for example reduced) in 
15 Pedersen, this means that the time interval between two clock edges is always 
larger. This is not the case in the invention. There the time interval between two 
clock edges should always remain constant, on average, over a longer time span. 

Of some significance, the Examiner stated, in the OA on p. 3 that 
Pedersen discloses a jitter unit (PLL, paragraph 0093) associated with the clock 
20 generator configured to generate frequency oscillations in the clock signal. As 
described in the specification of the present application, paragraphs [0017]- 
[0020], the jitter unit performs a function of destabilizing the clock signal. A stable 
clock signal is modulated with a further signal to produce the destabilized clock 
signal. 

25 In the Advisory Action, the Examiner asserted that the features upon which 

the applicant relies (i.e., stability versus instability of the signal) are not recited in 
the rejected claims, stating that although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. 

While the Appellants acknowledge that the Examiner is permitted to give 

30 claim terms their broadest reasonable interpretation (MPEP §21 11), this 
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interpretation must also be consistent with the interpretation that those skilled in 
the art would reach. In re Cortright, 165 F.3d 1353, 1359 (Fed. Cir. 1999), cited in 
MPEP §21 1 1 . The words of a claim must be given their plain and ordinary 
meaning, which means the ordinary and customary meaning given to the term by 
5 those of ordinary skill in the art. MPEP §21 1 1 .01 . 

It is well known in the art that PLL is a closed-loop feedback control 
system that generates and outputs a signal in relation to the frequency and phase 
of an input ("reference" signal), and automatically raises or lowers the frequency 
of a controlled oscillator unit until it is matched to the reference in both frequency 
10 and phase — it is used where it is desired to stabilize a generated signal. 

This well-known usage is consistent with how Pedersen applies it. 
Pedersen states, in paragraph [0093], "The clock frequency of the DSP itself may 
be controlled by an analogue or digitally-controlled circuit, e.g., a phase locked 
loop PLL." Although Pedersen's PLL is used in a slightly more complex manner 

15 (driving the DSP by a programmable control PLL-based multiplication circuit), the 
overall purpose is stability of the DSP clock frequency. Clearly the PLL of 
Pedersen does not serve to destabilize the clock signal and deliberately introduce 
frequency variation, and therefore, it is improper for the Examiner to apply 
Pedersen's teaching of the PLL circuit as reading on the jitter unit according to 

20 the present invention. 

Claim 7 requires the element of a jitter unit associated with the clock 
generator configured to generate frequency oscillations in the clock signal. The 
PLL of Pedersen is configured to remove or stabilize frequency oscillations in the 
clock signal. Although the Examiner is permitted to broadly construe the term 

25 "jitter unit" in the present invention, it is impermissible for the Examiner to stretch 
that claim language to be so broad as to cover a concept that is opposite to that 
which is well known to those of ordinary skill in the art. It is well known that a jitter 
is an abrupt variation of signal characteristics, such as the interval between 
successive cycles or the frequency or phase of successive cycles. The ordinary 

30 meaning of this term describing a destabilizing characteristic cannot be read on 
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by disclosed structure describing a stabilizing characteristic. Thus, Pedersen's 
discussion of the PLL structure that serves to stabilize is an implicit, even if it is 
not an explicit, teaching away of the principle of the jitter unit that serves to 
destabilize in the present invention. The Examiner cannot ignore disclosure that 
5 teach away from the claims (MPEP §2141 .02(VI)). 

Nor can the proposed modifications change the principle operation of a 
reference (MPEP §21 43.01 (VI)) — the principle of operation of the present 
invention is a destabilization of the clock signal (via the jitter unit). The principle of 
operation of Pedersen's invention is the stabilization of the clock signal (via the 
10 PLL). The Examiner, by reading Pedersen's PLL on the jitter unit of the present 
invention, has thus impermissibly attempted to use the Pedersen reference to 
change the principle of operation of the present invention as claimed. 

This distinction is further highlighted when looking to the features of the 
dependent claims in the application. The Examiner dismisses a number of the 
15 dependent claims as either being anticipated or obvious over Pedersen because, 
"it is known for PLL circuits to produce modulated signals of any wave pattern" (p. 
4). 

Appellants contend that it is known for PLL circuits to utilize signals of any 
wave pattern as reference signals , but the output of a PLL, as known by those of 
20 ordinary skill in the art, is a signal that reflects a deviation from a source signal 
and the reference signal. 

Subheading 2.2- Anticipation of claims 2 and 8 

Examiner's Position: Pedersen anticipates claims 2 and 8 because it 
teaches an internal clock signal of the clock generator that is modulated 
25 with a further signal to generate the frequency oscillations of the clock 
signal. 

With regard to claim 8 (and claim 2 that uses corresponding language), on 
p. 3, the Examiner indicated that the internal clock signal of the clock generator is 
modulated with a further signal (produced by the PLL, paragraph 0093) to 
30 generate the frequency oscillations of the clock signal. 
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Appellants' Position: Claim 2 and 8 are not anticipated by Pedersen 
because Pedersen fails to teach or suggest all elements of claims 1 and 7 
from which claims 2 and 8 respectively depend. It would not be known from 
the teaching of Pedersen's PLL to have a PLL modulate the clock generator 
5 with a further signal to generate frequency oscillations of the clock signal. 

Regarding claim 8 (and claim 2 that uses corresponding language), it 
would not be known from the teaching of Pedersen's PLL to have a PLL 
modulate the clock generator with a further signal to generate frequency 
oscillations of the clock signal. As noted above, the purpose of a PLL is to 
10 remove frequency oscillations from a clock signal. 

Subheading 2.3 - Anticipation of claims 11-13 

Examiner's Position: The Examiner has not presented a position with 
regard to the features of dependent claims 11-13. 

With regard to claims 11-13, the Examiner is silent as to how the further 
1 5 frequency signal lies above the audible frequency range (claim 1 1 ), how the 
frequency of the clock signal oscillates around an average frequency (claim 12), 
and how the transmitting unit and/or the receiving unit are integrated into the 
hearing aid device (claim 13). 

Appellants' Position: The Examiner has not sustained a prima facie case of 
20 obviousness given a complete lack of any discussion pertaining related to 
the limitations of dependent claims 11-13. 

With regard to claims 11-13, given that the Examiner has provided 
absolutely no discussion as to how the further frequency signal lies above the 
audible frequency range (claim 11), how the frequency of the clock signal 
25 oscillates around an average frequency (claim 12), and how the transmitting unit 
and/or the receiving unit are integrated into the hearing aid device (claim 13), the 
Appellants respectfully assert that the Examiner has failed to establish a prima 
facie case of obviousness with respect to these claims. 

ARGUMENT HEADING 3-Obviousness of Claims 3, 4, and 9-11 in View of 
30 Pedersen 

Examiner's Position: It would have been obvious for one of ordinary skill in 
the art to use any wave pattern, such as a sine wave pattern, in the 
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invention of Pedersen for improving the clock signal 

On pp. 3-4, the Examiner applied an obviousness standard to claims 3-6, 
9, and 10, observing that claims 3-6 disclose a method corresponding to the 
apparatus claims 9-12, noting that the method is inherent in that it simply 
5 provides the logical implementation of structure found in claims 9-12. 

With regard to claim 9, the Examiner stated, on p. 4, that although 
Pedersen does not specifically teach that the internal clock system is modulated 
with a sine signal, it is known for PLL circuits to produce a modulated signal of 
any wave pattern for beneficially adjusting the signal of the clock up and down, 
10 and therefore, it would have been obvious for one of ordinary skill in the art to use 
any wave pattern, such as a sine wave pattern, in the invention of Pedersen, for 
improving the clock signal. 

With regard to claim 10, the Examiner similarly observed that Pedersen 
does not teach that the clock system is modulated with a noise signal, but noted 
15 that it is known for PLL circuits to produce a noise signal and to beneficially 
control this noise signal for increasing or decreasing the amount of jitter. The 
Examiner concluded that it would have been obvious to one of ordinary skill in the 
art to use the noise signal produced by the PLL circuit of Pedersen to increase or 
decrease the amount of jitter produced. 

20 In responding to the Appellants' Amendment after final, the Examiner 

stated: 

With respect to the Applicant arguments pertaining to 
the different problems being solved between the 
Applicant and Pedersen, it is noted that the features 
25 upon which the applicant relies (i.e., stability versus 

instability of the signal) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of 
the specification, limitations from the specification are 
not read into the claims, [citation omitted]. 

30 Appellants' Position: A PLL, which the Examiner has equated with the 
claimed jitter unit, cannot be used to modulate a signal with any specific 
characteristic outside of its role of creating a phase-locked loop, and 
therefore, it would not be obvious to one of ordinary skill in the art to use 
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the teaching of Pedersen to teach or suggest using the PLL to modulate the 
clock signal with a sine signal, noise signal, or with a frequency above any 
particular predefined value. 

A PLL, which the Examiner has equated with the claimed jitter unit, cannot 
5 be used to modulate a signal with any specific characteristic outside of its role of 
creating a phase-locked loop, and therefore, it would not be obvious to one of 
ordinary skill in the art to use the teaching of Pedersen to teach or suggest using 
the PLL to modulate the clock signal with a sine signal, as claimed in claim 9, a 
noise signal, as claimed in claim 10, or with a frequency above any particular 
10 predefined value, as claimed in claim 1 1 . It would make no sense to use a PLL in 
such a manner if its role is to create a phase-locked loop. One of ordinary skill in 
the art would not utilize Pedersen's PLL in such a manner, as it would make no 
sense to do so. 

For the above reasons, Appellants respectfully contend that none of the 
1 5 claims of the present invention are anticipated nor obvious in view of the 
disclosure of Pedersen. 
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CONCLUSION 



For the above reasons, Appellants respectfully submits that the Examiner 
is in error in law and in fact in rejecting claims 1-14 based on the teachings of 
Pedersen. Reversal of the rejection of all of those claims is justified, and the 
5 same is respectfully requested. 

The previous Appeal Brief was accompanied by an authorization to charge 
the Applicants' representative's credit card in the amount of $500.00, as required 
by 37 C.F.R. §41 .20(b)(2). It is believed that no additional fee is due for this 
Resubmitted Brief. However, if necessary, the Commissioner is hereby 
10 authorized to charge any additional fees which may be required to or credit any 
overpayments to account No. 501519. 



Respectfully submitted, 
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/Mark Berqner/ (Reg. No. 45,877) 

Mark Bergner 

SCHIFF HARDIN, LLP 

Patent Department 

6600 Sears Tower 

233 South Wacker Drive 

Chicago, Illinois 60606-6473 

(312)258-5779 

Attorneys for Appellant 

Customer No. 26574 
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APPENDIX A 
CLAIMS INVOLVED IN THE APPEAL 

1 . (previously presented) A method for operating a hearing aid device or hearing 
5 device system, comprising: 

acquiring an input signal with at least one input transducer; 

transducing the input signal into an electrical signal with the input 
transducer; 

converting the electrical signal into a digital signal with an A/D converter; 

10 processing the digital signal with a digital signal processing unit; 

delivering an output signal with an output transducer; 

generating a clock signal with a clock generator to control the digital signal 
processing unit; 

generating frequency jitters in the clock signal originating from the clock 
15 generator; and 

at least one of transmitting and receiving a wireless transmission between 
the hearing aid device or hearing device system and a further 
device. 

20 2. (original) The method according to claim 1, further comprising modulating an 
internal clock signal generated by the clock generator with a further signal to 
generate the frequency oscillations. 

3. (original) The method according to claim 2, wherein the internal clock signal is 
25 modulated with a sine signal. 



4. (original) The method according to claim 2, wherein the internal clock signal is 
modulated with a noise signal. 
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5. (original) The method according to claim 2, wherein the frequency of the 
further signal lies above an audible frequency range. 

5 6. (original) The method according to claim 1 , wherein the frequency of the clock 
signal oscillates around an average frequency. 

7. (original) A hearing aid device or hearing device system, comprising: 

at least one input transducer configured to acquire an input signal and 
10 transduce it into an electrical signal; 

an A/D converter configured to convert the electrical input signal into a 
digital signal; 

a digital signal processing unit configured to process the digital signal; 

a clock generator configured to generate a clock signal to control the 
15 digital signal processing unit; 

an output transducer and at least one of a transmitting and receiving unit 
configured to wirelessly transmit between the hearing aid device or 
hearing device system and a further device; and 

a jitter unit associated with the clock generator configured to generate 
20 frequency oscillations in the clock signal. 

8. (original) The hearing aid device or hearing device system according to claim 

7, wherein an internal clock signal of the clock generator is modulated with a 
further signal to generate the frequency oscillations of the clock signal. 

25 

9. (original) The hearing aid device or hearing device system according to claim 

8, wherein the internal clock system is modulated with a sine signal. 
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10. (original) The hearing aid device or hearing device system according to claim 
8, wherein the internal clock system is modulated with a noise signal. 

5 11. (original) The hearing aid device or hearing device system according to claim 
8, wherein the frequency of the further signal lies above the audible frequency 
range. 

12. (original) The hearing aid device or hearing device system according to claim 
10 7, wherein the frequency of the clock signal oscillates around an average 

frequency. 

13. (original) The hearing aid device according to claim 7, wherein at least one of 
the transmitting unit and the receiving unit is integrated into the hearing aid 

15 device. 

14. (original) The hearing device system according to claim 7, further comprising 
a further hearing aid device and at least one of a further external transmitting unit 
and receiving unit connected with the further hearing aid device. 



Appeal Brief - Appendix 



Appl. No. 10/675,304 
Appeal Brief 



APPENDIX B 
EVIDENCE APPENDIX 



DECLARATION UNDER 37 CFR 1.131 



Appeal Brief - Appendix 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

COMBINED DECLARATION UNDER 37 C.F.R. §1 .131 OF KUNIBERT HUSUNG 

AND TORSTEN NIEDERDRANK 



APPLICANT: Husung, etal. DOCKET NO: P03,0413 

SERIAL NO: 10/675,304 ART UNIT: 2646 

FILED: September 30, 2003 EXAMINER: Dabney, Phylesha 

Larvinia 

CONF. NO.: 5359 

HEARING AID DEVICE OR HEARING DEVICE SYSTEM WITH A 
1 1 1 Lt " CLOCK GENERATOR 

Mail Stop Amendment 
Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 

DECLARATION OF KUNIBERT HUSUNG 

Dear Sir: 

I, Kunibert Husung, declare and state as follows. 

I am the person identified as an inventor for the above-referenced United 
States patent application. 

Prior to May 3, 2002, I conceived a part of the subject matter claimed in the 
above-referenced United States patent application and reduced my conception to 
writing in an Invention Disclosure Report on May 3, 2002, which is attached as 
Appendix A to this Declaration. An English translation of the relevant portions of this 
Report is attached as Appendix B to this Declaration. 

From the English translation of this Report, it can be seen that the title of the 
invention is "MODULATION OF THE SYSTEM CLOCK IN DIGITAL HEARING AID 
DEVICES FOR IMPROVEMENT OF THE COMPATIBILITY WITH FM SYSTEMS 

1 Declaration under 37 CFR 1.131 



SIMULTANEOUSLY OPERATING AT THE HEARING AID DEVICE", and that the 
date of execution is May 3, 2002. This is present on page 1 of the Report of 
Appendix A. 

I submitted this Invention Disclosure Report to the patent manager of 
Siemens Audiologische Technik GmbH, Mr. Frank Beck, whose signature is located 
in the rightmost box under section t of the Report of Appendix A, under the letters 
AEIP (Mr. Beck's department) with the date, May 14, 2002, the Report was 
submitted to him. 

The Report of Appendix A further identifies a registration stamp in the lower 
right-hand corner of page 1, identifying the date, May 22, 2002, that this report was 
registered in the Patent Department of Siemens. 

I conceived a portion of the subject matter explained in the Report in 
Appendix A (translation in Appendix B) and claimed in the above-referenced United 
States Patent and Trademark Office patent application (claims attached in Appendix 
C). 

From these documents, it can be seen that the invention in this application 
was reduced to practice by at least the date of May 5, 2002, which is a date earlier 
than the effective date of the Pedersen reference (US. Publication Number 
2004/0247148 A1), which was filed September 20, 2002, as a PCT application, 
(cover sheet attached in Appendix E). 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
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under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application, any patent issued thereon, 
or any patent to which this verified statement is directed, 

Kunibert Husung ' Date 



3 



Declaration under 37 CFR 1 .1 31 



DECLARATION OF TORSTEN NIEDERDRANK 

Dear Sir: 

I, Torsten Niederdrank, declare and state as follows. 

I am the person identified as an inventor for the above-referenced United 
States patent application. 

Prior to May 3, 2002, I conceived a part of the subject matter claimed in the 
above-referenced United States patent application and reduced my conception to 
writing in an Invention Disclosure Report on May 3, 2002, which is attached as 
Appendix A to this Declaration, An English translation of the relevant portions of this 
Report is attached as Appendix B to this Declaration. 

From the English translation of this Report, it can be seen that the title of the 
invention is "MODULATION OF THE SYSTEM CLOCK IN DIGITAL HEARING AID 
DEVICES FOR IMPROVEMENT OF THE COMPATIBILITY WITH FM SYSTEMS 
SIMULTANEOUSLY OPERATING AT THE HEARING AID DEVICE", and that the 
date of execution is May 3, 2002. This is present on page 1 of the Report of 
Appendix A. 

I submitted this Invention Disclosure Report to the patent manager of 
Siemens Audiologische Technik GmbH, Mr. Frank Beck, whose signature is located 
in the rightmost box under section I of the Report of Appendix A, under the letters 
AEIP (Mr Beck's department) with the date, May 14, 2002, the Report was 
submitted to him. 
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The Report of Appendix A further identifies a registration stamp in the lower 
right-hand corner of page 1, identifying the date, May 22, 2002, that this report was 
registered in the Patent Department of Siemens. 

I conceived a portion of the subject matter explained in the Report in 
Appendix A (translation in Appendix B) and claimed in the above-referenced United 
States Patent and Trademark Office patent application (claims attached in Appendix 



From these documents, it can be seen that the invention in this application 
was reduced to practice by at least the date of May 5, 2002, which is a date earlier 
than the effective date of the Pedersen reference (U.S. Publication Number 
2004/0247148 A1), which was filed September 20, 2002, as a PCT application, 
(cover sheet attached in Appendix E). 

I hereby declare that all statements made herein of my own knowledge are 
true and that ail statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application, any patent issued thereon, 
or any patent to whicJvthis verified statement is directed. 
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u 1 ) . 



Vertraulich! 

Bitte verschiossert 
weitersendenl 



MS) s^r 2>& 

ERFINDUNGSMELDUNG 

an Siemens AG bzw. Beteiligungsgesellschaft 

Beretis vorab an ZT PA Obermittelt per FAX □ 
Wenn Ja - bitte unb edin gt ankreuzenf 



ICh/Wtr (Vor- und Nadmame der/des Erfmderts] - weitere Angaben und Unterschriftlen] letzte Seite) 

Kunibert Husung, Torsten Niederdrank 



Anzahl der 
Erfinder: 



Aktenzeichen der PA 



Datum der Ausfertigung: 



03.05.2002 



melde[n] hiermit die auf den folgenden Seiten vollstandig beschriebene Erfindung mit der Bezeichnung: 
Modulation der Systemclock bei digitaten H6rhilfegeraten zur Verbesserung der Kornpatibilitat 
mit gleichzeitig am Horhilfegerat betriebenen FM-Systemen 



An Vorgesetzten der/des Erfinder[s] 

Herrn/Frau Wolf 



AE 



(Dfenstsielle) 



mit der 8Itte, die nachstehenden Fragen zu beantworten: 

a) Wann ging die Erfindungsmeldung bei Ihnen etn? 

b) Gehtdie Erfindung auf offentflch gefOrderte Arberten zuruck? 

| | nein □ ja, Vorhaben: 



c) Gib* es em zugehoriges internes FuE-Projekt? 
I I nein Q ja, Projekt: 



Eingang am: 



AEIP 
1 4. Mai 2002 
BECK 



Ab Eingang tauft gesetdtdhe Frist? 



Nur bei ZT-Erfindungen auszufQIfen: 
Projekt-Nr, Titel: 



Kemtechnalogie: 



□ EntwfckJungs- 
projekt inn Interesse von Bereich: 

□ Forsdiungs- 



Ansprschpsrtner: 



□ 



nein 



□ ja 



Dringtichkeitsvermerk 



d) Anmeldung wird empfohlen 

Kosten tragi (Organisationseinheit): 

□ Die Erfindung betrjffi nicht unser Interessengebiet Es sind noch folgende 
Dienststellen zu befragen; 



(Datum) 



(Unterscririft des Vorgesetzten) 



Bitte wegen gesetdicher Frist sofort wefterleiten an 

Siemens AG 

ZT PA (Patentabteilung) 



Standort; 



(z. B» Mch P/Rt, Erl S, Bin N, Khe R) 

zur weiteren Veranlassung. 



Eingang am: 



CT IPS AE 



Eingang 2 Z Mai 2002 



(Ncrrrcri.CtQi V3 A022OOQ/1 L2FCAF D:\FaterrteU^r\ErfjSk«^m^tcfoO 
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1 Welches technlsche Problem sol! clurch Ihre Erfindung getOst werden? 

2, Wie wurde dieses Problem bisher gelost? 

3. In welcher Weise lost Ihre Erfindung das angegebene technische Problem (geben Sie Vorteife an)? 

4, Worm liegt der erfinderische Schrrtt? 

5. AusfOhrungsbefspiel[e] der Erfindung. 



1 . Betreibt man digrtale Hftrhilfesysteme zusammen mit anaiogen FM-Systemen, kann es 
zu Wechselwirkungen zwischen Beiden kommerL Die Wahrscheinlichkeit einer nachteiligen 
Beeinflussung des FM-Systems ist gegeben, wenn das hochfrequente Storspektrum als 
Folge der digitalen Signalverarbeitung genau in den Empfangsbereich des FM-Empf&ngers 
fMt Die Clock eines digitalen Hdrhi If esy stems ist merstens nicht sehr stabil, Schwingquarze 
zur Stabiiisierung der Clock k$nnen wegen ihrer GrdGe nicht verwendet werden. Die Clock- 
frequenz ist folglich geringfGgig ternperatur- und versorgungsspannungsabh^ngig, sie ist nur quasistabil. 
Somit kann ein FM-Empfinger durch ein Pseudotr^gersignal, hervorgerufen durch die Oberwelten der 
fangsarn driftenden Clockfrequenz des Digitalteiis des Hdrhi Ifesysterns, ansprechen obwoh! gar kein 
reales frequenz-, phasen- Oder amplitudenmoduliertes Empfangssignal vorhanden ist. 

2. Bisher wurde uber aufwendige Filterstufen weitgehend unzureichend versucht, die im Horgerat bereits 
bestehenden schmalbandigen StCrkomponenten, die sich uber die harmonischen Komponenten der 

f Endstufengrundfrequenz bis hinein in den Frequenzbereich einiger hundert Megahertz erstrecken, zu 
W etiminieren bzw. im Hdrgerat zu iokalisieren. Dennoch (&&t sich eine hochfrequente Abstrahlung nicht 
vollst&ndig vermeiden, was teilwetse zu Storungen beim Betrieb von FM-Systemen fQhrt Geeignete 
AbschlrmmaBnahmen am Horhiffegerat bringen Abhilfe gegenOber dieser hochfrequ enter Abstrahlung. 
AHe MaRnahmen zusammen sind sehr aufwendig und teuer. 

3. Das Problem der schmaibandigen Emissionen ergibt sich aus der Realisierung der Horgerateendstufe 
und der Signaiverarbeitungseinheit, die abhangig sind von einer pnfcise definierten Systernclock. 

Im Rahmen dieser Erfindung wird nun ein geringfugiger Frequenzjitter auf diese Systernclock 
aufgebracht, der dafOr sorgt da& die Frequenz dieser Systemsignale nicht konstant bet einem 
bestimmten Wert liegt, sondern um eine Mittenfrequenz herum moduiiert wird. Dies fQhrt dazu, da& 
sowohl die Energieanteiie der Systernclock als auch deren Harmonische auf ein groSeres Frequenzband 
verteift wird und damit die frequenzspezifische Energie geringer wird. Dabei ist darauf zu achten, daB die 
Modulation mit einem Signal (z.B. Sinus- oder Rauschsignal) erfolgt, dessen Frequenzkomponenten 
deutlich oberhaib des Audiofrequenzbereiches liegen und damit in diesem keine zusatzfichen 
Verzerrungen oder ein verst^rktes Rauschen entsteht. Vorteilhafterweise wird eine Moduiationsform 
verwendet, deren zeitliche Varianz um den Mittelwert auf kurze Perioden beschr£nkt ist, sodaS nach 
einer Ableitung der Taktsignale fur den Audiofrequenzbereich von einem ciockstabilen System 
ausgegangen werden kann. 

c 

v. 4. Modulation des Systemdocksignals in einem digitalen Horgeratesystem mit Class-D-Endstufe zur 
Reduktion der elektromagnetischen Emissionen. 

5, siehe Bfockschaltbild! 



6. Zur weiteren Edauterung sind als Anlagen beigefQgt; 

Blatt der Darsteflung eines Oder rnehrerer AusfQhrungsbeispiele der Erfindung; 

* <fefls mogficn , Zeichnungen im PowerPoint- Oder Destrier- Format anferfigen) 

4 Blatt zusatzliche Beschreibungen (z. B. Laborberichte, Versuchsprotokolle); 

Blatt Literatur, die den Stand der Technik, von dem die Erfindung ausgeht, beschreibt; *> 

1 sonstige Unterlagen {z. B. Diskette^ insbesondere mit Zeichnungen der AusfCihrungsbeispiele): 

$ Btoe Fotokopien oder Sonde rcirucke alter zltiertan Veroffentliohurigon (AufsaUe vollstandig; Dei BUchern die relevanten Kaptfel) mtt 
vofistandig.en bibltographischen Daten beifugen. 
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7. Welche Dienststellen sind an der Erfindung interessiert? SAT GmbH 



8, Wurde die Erfrndung bereits erprobt (DurchfOhrung von Versuchen, Anfertigungen von Mustern)? 

| | nein [X] ja, Versuchsaufbau: Prisma HdO mit Micro-Link (FM-Empf3nger) 

9. FQr welche Erzeugnisse 1st die Erfindung anwendbar? H arhUfeger3te, mSglicherweise auch impiantate 

10. 1st die Anwendung der Erfindung vorgesehen? 

□ nefn [><] ja, Digitate 

11. 1st ein auf der Erfindung beruhendes Erzeugnis geliefert Oder 1st erne Lieferung beabsichtigt? 

fl nein £x] ja, (voraussichtlich) April 2004 ; Bezeichnung des Erzeugnisses: 

12. 1st eine Veroffentlichung der Erfindung beabsichtigt Oder bereits erfolgt? 

[X] nein □ ja, (voraussichtlich) in Buch, Zeitschrilt 



13. 1st eine Mitteilung der Erfindung an Firmenfremde beabsichtigt Oder bereits erfolgt? 
I§3 nein O J a > (voraussichtlich) an 



14. Es wird gebeten } soweit rnOglich, die folgenden Kriterien abzuschatzen: 
a Umgehungsschwierigkelt fOr Wettbeworber 
Gleicbwertige Alternativen 
fl praktisch nicht realisierbar 
[x] erfordern Aufwand 
I | problemlos realisierbar 

b Benutzungsattraktlvitat fiir Wettbewerber 

Wettbewerberinteresse 
U<] Qberragend 
n durchschnitiiich 
Fl minimal 

c Nachweis einer Wettbewerbernutamg 

Ben utzungsnachwei s 
E<3 problemlos mOglich 
I I aufwendig 
I l praktisch unmOglich 



Benutzung im Hause 

[>3 (vora ussichtlich) ja 
□ often 

I | unwahrscheinlich 



(Nomiaidal VZ A0220Q0/1 LZFCAF D:\Patente\jm^\Erf_CIo^itterOt.do«) 
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15. Angaben zur Person des/der Efftnder[s] (Erflnder 1 - 4 hier eintragen, FQr weitere Erfinder bitie Zusatzbiatt beifogen): 



Name 


Husung 


Niederdrank 






Geburtsname 


Husung 


Niederdrank 






Vorname 


Kunibert 


Torsten 






APD/Personalnummer *> 


757/145532 


465/301370 






1st dies Ihre erste Erfindungs- 
meidung an ZT PA? 


□ ja [X] nein 


□ ja [X] nein 


□ ja n^ein 


□ l a □ nein 


akad. Grad/Titel/Beruf 


Dipt. Ing. (TH) 


Dr, Ing. 






zum Zeitpkt der Erfindung: Werk- 
stud./Dip!emand/Doktorand? 


ia [ I bitte Vertrags- 
J ' — f kopie beifugen 


j a j j brtte Vertrags- 
J 1 — ' kopie beifOgen 


ia 1 j bitte Vertrags- 
i l_i kopie berfilgen 


ia 1 1 bitte Vertrags- 
J 1 — 1 kopie berfQgen 


Tatigkeit/Stellung im Betrieb 
(z.B, Laborvorsteher u.a\) 


Entwicklung 


Entwicklung 






Arbeitgeber 

falls ntcht Semens AG 


SAT GmbH 


SAT GmbH 






Bereich 


Audiologische Technik 


Audiologische Technik 






Abteilung 


AEL 


AEBT 






Standort 


ERL M GE 


ERL M GE 






Tefefon (Amt) 


09131/308-332 


09131/308-354 






Telefax (Amt) 


09131/308-365 


09131/308-1902 






E-Mail 


tojrvbwlftujHjngjg^ssemfitts com 


m 






Staatsangehorigkeit 
^faHs mchl deutsche) 










Privaianscbrlft 

StraSe, Haus-Nr. 


Sdbenkstr. 67 


Koessweg 1 1 






Postleitzahl, Wohnort 


91052 Erlangen 


91056 Eriangen 






Geburtsdatum 


27.07.1958 


23,03.87 






16, Liegt die Erfindung auf \ 

a) Ihrem Arbeitsgebiet? 

b) einem anderen Arbeitsge- 
biet lb res Arbeitgebers? 


[X] ja □ nein 
□ ja [X] nein 


[x]ja □ nein 
□ ja nem j 


□ ja nnein 

□ ja Qnein 


□ ja Qnein 

□ J a □ ne ' n 


17. Welchen Anteil an der 
Erfindung haben Sie? 


50% 


50% 


% 


% 


1 8. Wurde oder wtrd die Erfin- 
dung auch als W gemeidet? 


P] ia fx] nem 


1 1 ia T>Z\ nein 


1 1 ia 1 1 npin 


1 1 ia i I np»?n 

1 — J J" 1 1 *K=m 


19. Falls Sie die Erfindung 
als frele Erfindung an- 
sehen, bitte begrDnden: 










20. Meines/unssres Wissens 
sind keine weiteren Per- 
sonen an der Erfindung be- 
teliigt 


— 










{UnterschnW 


{UntefscMR 


(Unterschrim 


{Unterschrift) 



*} Bme aus Firmenausweis Oder Gehaltsabrechnung entnehmen 



fEfLCEoc^jtt^.dol V3 A022000rt IZFCAF Dokumeml ) 
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Siemens AG 

New Case No. P03,0413 (26965-3045) 

Client Reference No. 2002 15801/2002E08344 DE 

Inventor: Husung et al. 

Invention Disclosure 

MODULATION OF THE SYSTEM CLOCK IN DIGITAL HEARING AID 
DEVICES FOR IMPROVEMENT OF THE COMPATIBILITY WITH FM 
SYSTEMS SIMULTANEOUSLY OPERATING AT THE HEARING AID 
DEVICE 

Inventors: Husung, Kunibert; Niederdrank, Torsten 
Dispatched on: 3 May 2002 

Submitted to the superiors of the inventors on: 14 May 2002 
Forwarded to Siemens AG (Patent Department) on: 22 May 2002 
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1 . Which technical problem should be solved by your invention? 

2. How was the problem previously solved? 

3. In what manner does your invention solve the specified technical problem 
(give advantages)? 

4. Wherein lies the inventive step? 

5 . Exemplary embodiment(s) of the invention. 

L If digital hearing device systems are operated together with analog FM 
systems, it can lead to interactions between the two. The probability of a 
disadvantageous influencing of the FM system is present when the radio-frequency 
interference spectrum falls precisely in the reception range of the FM receiver as a 
result of the digital signal processing. The clock of a digital hearing device system is 
for the most part not very stable; oscillating crystals cannot be used to stabilize the 
clock due to their size. The clock frequency is consequently slightly temperature- and 
supply voltage-dependent; it is only quasi-stable. An FM receiver can thus be 
activated by a pseudo-carrier signal (caused by the harmonics of the slowly drifting 
clock frequency of the digital part of the hearing device system) although no real 
frequency-, phase- or amplitude-modulated reception signal is present at all. 

2. Previously it was attempted (for the most part insufficiently) via elaborate 
filter stages to eliminate the narrow-band interference components already existing in 
the hearing device (which extend across the harmonic components of the end-stage 
base frequency up into the frequency range of some hundred megahertz) or, 
respectively, to localize said interference components in the hearing device. 
Nevertheless, a radio-frequency emission cannot be wholly prevented, which leads in 
part to interferences in the operation of FM systems. Suitable shielding measures at 
the hearing aid device bring relief from this radio- frequency emission. All measures 
together are very elaborate and expensive. 

3. The problem of the narrow-band emissions results from the realization of the 
hearing device end stage and of the signal processing unit that are dependent on a 
precisely-defined system clock. In the framework of this invention, a slight frequency 
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jitter is now applied to this system clock that ensures that the frequency of these 
system signals do not constantly lie at a specific value, but rater are modulated around 
a middle frequency, this leads to the situation that both the energy portions of the 
system clock and their harmonics are distributed on a larger frequency band, and 
therewith the frequency-specific energy is less. It is thereby to be noted that the 
modulation ensues with a signal (for example sine or noise signal) whose frequency 
components lie distinctly above the audio frequency range, and therewith no 
additional distortions or an amplified noise are created in said audio frequency range, 
A modulation form is advantageously used whose temporal variance around the 
average value is limited to short periods, such that a clock-stable system can be 
assumed after a derivation of the clock signals for the audio frequency range, 

4. Modulation of the system clock signal in a digital hearing device system with 
class-D end stage for reduction of the electromagnetic emissions. 

5. See block diagram! 
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7. Which service providers are interested in the invention? SAT GmbH 

8. Was the invention already tested? 

0 Yes Test design: Prisma HdO with Micro-Link (PM receiver) 

9. For which products is the invention applicable? Hearing aid devices, possibly 

also implants 

10. Is the application of the invention provided? 
0 Yes Digital 4 

11. Is a product based on the invention supplied, or is a supply intended? 
0 Yes (estimated) April 2004 

12. Is a publication of the invention intended or has it already occurred? 
0 No 

13. Is a communication of the invention to outside firms intended or has it already 
occurred? 

0 No 

14. To the extent possible, please estimate the following criteria: 
a Circumvention possibility for competitors 

Equivalent alternatives 

0 expenditure required 
b Usage attractiveness for competitors 

Competitor interest 

0 excellent 
c Detection of usage by competitor 

Usage detection 

0 possible without any problem 

u Usage in . house 

0 (anticipated) yes 



Translation / March 9 T 2006 / Bullock/ 700 words 
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APPENDIX C 

SUBJECT MATTER OF U.S. PATENT APPLICATION 10/675,304 



1 . A method for operating a hearing aid device or hearing device system, 
comprising; 

acquiring an input signaf with at least one input transducer; 

transducing the input signal into an electrical signal with the input transducer; 

converting the electrical signal into a digital signal with an A/D converter; 

processing the digital signal with a digital signal processing unit; 

delivering an output signal with an output transducer; 

generating a clock signal with a clock generator to control the digital signal 
processing unit; 

generating frequency oscillations in the clock signal originating from the clock 
generator; and 

at least one of transmitting and receiving a wireless transmission between the 
hearing aid device or hearing device system and a further device. 

2. The method according to claim 1, further comprising modulating an internal 
clock signal generated by the clock generator with a further signal to generate the 
frequency oscillations. 



3. The method according to claim 2, wherein the internal clock signal is 
modulated with a sine signal, 

4. The method according to claim 2, wherein the internal clock signal is 
modulated with a noise signaf. 
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5. The method according to claim 2, wherein the frequency of the further 
signal lies above an audible frequency range. 

6. The method according to claim 1 , wherein the frequency of the clock signal 
oscillates around an average frequency, 

7. A hearing aid device or hearing device system, comprising: 

at least one input transducer configured to acquire an input signal and 
transduce it into an electrical signal; 

an A/D converter configured to convert the electrical input signal into a digital 
signal; 

a digital signal processing unit configured to process the digital signal; 

a clock generator configured to generate a clock signal to control the digital 
signal processing unit; 

an output transducer and at least one of a transmitting and receiving unit 
configured to wireiessly transmit between the hearing aid device or 
hearing device system and a further device; and 

a jitter unit associated with the clock generator configured to generate 
frequency oscillations in the clock signal, 



8. The hearing aid device or hearing device system according to claim 7, 
wherein an internal clock signal of the clock generator is modulated with a further 
signal to generate the frequency oscillations of the clock signal 

9. The hearing aid device or hearing device system according to claim 8, 
wherein the internal clock system is modulated with a sine signal 
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10. The hearing aid device or hearing device system according to claim 8, 
wherein the internal clock system is modulated with a noise signal. 

1 1 . The hearing aid device or hearing device system according to claim 8, 
wherein the frequency of the further signal lies above the audible frequency range. 

12. The hearing aid device or hearing device system according to claim 7, 
wherein the frequency of the clock signal oscillates around an average frequency. 

13. The hearing aid device according to claim 7, wherein at least one of the 
transmitting unit and the receiving unit is integrated into the hearing aid device. 

14. The hearing device system according to claim 7 % further comprising a 
further hearing aid device and at least one of a further external transmitting unit and 
receiving unit connected with the further hearing aid device. 
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(57) ABSTRACT 

The invention relates fo a hearing aid with optimized and 
controllable power consumption. The power consumption is 
controlled by varying the voltage level of the supply voltage 
and/or the frequency of the clock signal. Furthermore the 
invention relates to a method of optimizing the power 
consumption of a hearing aid, by calibrating its supply 
voltage and its clock frequency, and the relation between 
them, according to the production characteristics of the 
digital signal processor. 
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